There is some risk attached to the administration of all antibiotics and none of them should be given without an. adequate reason. Some antibiotics may cause death on rare occasions but apart from this extremely rare and exceptional complication, most of -the side-effects are-reversible and are followed sooner or later by complete recovery.. Streptomycin, however, provides an exception to this general pattern, because its commonest toxic effects are frequently permanent and disabling., This places streptomycin in a special category among the antibiotics and calls for a very critical appraisal of its need before starting its administration to a patient.
Because the toxic reactions of streptomycin often affect only the special sense organs of balance and hearing, patients developing complications from this therapy may be referred to special departments for diagnosis and treatment, and it is possible that in some cases the clinician who prescribed the drug does not become fully aware of the serious and permanent nature of the disability which has been produced. This is especially likely to happen when the antibiotic has been given for an acute' or minor infection, where follow-up of the original condition is -not needed for long, and yet these are the patients in whom it is most important that the full implications of treatment should be appreciated by the prescriber. In severe tuberculosis and somp other infections loss of balance and even deafness may have to be accepted as a necessary price to pay for recovery, and in some 'of' these cases treatment may-have.to be continued in spite of.the development of these complications. , 'On the other hand it 'is an entirely different matter if a patient loses permanently his sense of balance as a result of treatment for a minor condition which would certainly have resolved without recourse to streptomycin.
In terms of percentages there may seem to be and ' large ' doses. Cases of ototoxicity are seen as a result of the administration of a total of 5 g., I0 g., 20 g., 50 g. and ioo g.-in fact with almost any dose at all-and the absence of toxic effects after a few grams have been given is no indication that the drug can be continued safely.
It must be accepted that there is some risk attached to the administration of any streptomycin and that at present it is quite impossible to predict in which patients it will occur or with what dose. However, it is known that the higher the daily amount, the more likely are toxic effects to occur. It is also known that the administration of streptomycin is especially hazardous in the presence of impaired renal function. In some cases of renal disease it has been shown that a dose of 0.2 g. streptomycin will produce blood levels as high as those found after the administration of i.o g. to people with normal urinary excretion and obviously it is unnecessary as well as unwise to give full doses to such patients. In any case of known rIenal disease streptomycin should be avoided if at all possible, but if it must be' used fractional' doses may suffice and an estimation of-blood levels is desirable.
Symptoms and Signs of Ottoxicity
The degree of vestibular -damage and the speed with which it develops profoundly influence the effects produced-on the patient and the symptoms of ototoxicity, vary considerably because of this, Age is also an important factor because of its inflaence on the ability of the patient to compensate for the impairment of vestibular function by special development of the visual and kinaesthetic serlses. A-young person usually develops! a considerable degree of compensation whereas an group.bmj.com on April 13, 2017 -Published by http://pmj.bmj.com/ Downloaded from elderly patient often fails to compensate to any extent, and may remain crippled afterwards, needing a walking stick even on level ground and finding it impossible to cope with uneven surfaces or with the difficult task of balancing in a moving vehicle such as a train.
A sudden complete failure of vestibular function produces severe vertigo and nystagmus and in the early stages there may also be vomiting. This picture is sometimes seen with streptomycin toxicity but usually the damage is more gradual and the effects less severe. In that event a patient who is walking about may first notice only slight unsteadiness on sudden movements or on stooping. Patients in bed often notice difficulty in reading and in turning over to get things from the bedside locker. Many patients with early toxicity experience sensations which they find difficult to explain in words and such expressions as ' a feeling of unreality,' ' light headedness,' ' a muzzy feeling in the head ' and others, as well as the more definite expressions of 'giddiness' and ' dizziness ' may all indicate vestibular damage.
Because of the circumstances mentioned above which provoke symptoms in some patients, movements such as turning over in bed or stooping in the case of up-patients can be used as test procedures for the detection of vestibular damage especially if they are performed with the eyes shut. Observation of the ability to walk with the eyes shut is a very valuable test and perhaps movements such as these should be tested daily from the commencement of treatment even in the absence of symptoms.
A more delicate and quantitative assessment of vestibular function is provided by the differential caloric test described by Cawthorne, Fitzerald and Hallpike (I942) and this will need to be used in doubtful cases and in assessing deterioration or recovery of labyrinthine function. It is also most important in excluding functional disturbances and no patient on streptomycin should ever be diagnosed as suffering from hysterical giddiness without the evidence of a caloric test.
Prophylaxis and Treatment of Ototoxicity
It has already been stressed that streptomycin should not be prescribed without considering the possible risks of toxic effects in relation to the possible advantages of its use and it has also been pointed out that the smaller the daily dose compatible with therapeutic effectiveness, the smaller is the chance of toxic reactions, especially in the presence of renal disease.
If a patient receiving streptomycin develops any symptoms or signs which suggest the possibility of toxicity, the position must be reviewed immediately and the necessity for using streptomycin reconsidered. At this stage the damage may only be partial and the symptoms slight and if the streptomycin can be stopped then the disability may not be too great. Also, although in many cases the effects on the vestibular system are permanent, nevertheless full recovery of vestibular function does occur in some people and this is more likely to happen if the drug is stopped immediately at the first symptom when the lesion may be only partial rather than later when the damage has become greater.
In spite of what has been said above it sometimes happens that when caloric reactions are first tested, no vestibular response at all is obtained and it might be considered that under these circumstances the streptomycin could be continued indefinitely without any further harm resulting. Unfortunately this is not so and the following points seem to be relevant.
I. Complete loss of the caloric response does not necessarily indicate absolute loss of vestibular function.
2. Even if the caloric responses are completely lost it is still possible that some recovery could occur but further streptomycin might well interfere with the chances of recovery.
3. Not enough is known about the exact site of action of streptomycin in producing its toxic effects in man, and it is possible that continuing the streptomycin might increase the disability by damaging the vestibular nuclei in the brain stem, whereas previously only the vestibular end organ itself may have been affected. For these reasons it is considered that whatever is the degree of damage when ototoxicity is first diagnosed the streptomycin should be stopped unless the patient's infection demands that streptomycin must be continued.
The treatment of established ototoxicity depends on the extent of the damage to the vestibular system and on the degree of compensation which has already occurred. If the damage is slight and and symptoms not great, no treatment is required apart from reassurance and encouragement. With severe disturbances of balance the nature of the disability should be explained to the patient and as soon as possible he should be started on balancing exercises, such as those described by Cawthorne and Cooksey (1946) . BIBLIOGRAPHY CAWTHORNE, T. (I946), Proc. roy. Soc. Med., 39, 270. CAWTHORNE, T., FITZGERALD, G., and HALLPIKE, C. S.
